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2 Rationale

Anyone who grew up in the west of Scotland during the nineteen sixties and seventies will
remember the boat loads of herring and white fish landed in villages around the Clyde, which not
only fed and nourished Scotland’s central belt but also provided jobs and prosperity to fishing
communities around the Firth of Clyde. Many will also remember the anglers who came in their
droves and the fishing festivals which were once common around the Clyde. The coastal waters of
the Clyde were renowned for their productivity, but like the Grand Banks off Canada, were over
fished to the point where commercially viable white fish stocks in the Clyde now no longer exist.
Books written by former fishermen on the life and work of fishermen and women in the Clyde
document how we (fishers and consumers) systematically fished and ate our way through our fish
stocks to the great detriment of the Clyde’s marine environment and the people who depended
upon it. This wasn’t done in complete ignorance of the consequences, there were many fishermen
and policy makers who had advocated sensible fisheries management measures, and a three mile
limit on trawling had existed since the late 1800s. However, increasing demand and increased
efficiency in fishing effort meant that fish stocks continued to decrease and the 3 mile limit was
abandoned after sustained lobbying from the fishing industry and inadequate policing. Now,
although the Clyde still looks as it once did when we were children on ferries, we are in reality sailing
over a degraded and radically altered marine environment. The Clyde now only provides us with
scallops and nephrops prawns. Worse, the methods used to catch these species rake up and damage
the spawning and nursery grounds which are a prerequisite for stock recovery, and wreck fragile and
complex marine habitats. We have been and still are the architects of our own impoverishment.

It is these unsustainable practices and the damage being done to sensitive marine habitats which
inspires and drives the people of Arran, and many other coastal communities, to argue vociferously
for a change in fisheries management policy and for marine reserves that will allow fish stocks a
chance to recover. While it is correct to blame some sectors of the fishing industry for the state of
our coastal waters and for entrenched short termism, we all must share a degree of responsibility
for the sorry state of our seas and be prepared to do something about it. However, only after 12
years of hard fought campaigning did COAST secure the establishment of a one square mile No Take
Zone in Lamlash Bay. COAST has since won an award and international recognition for its success in
bringing this about. That said, what COAST has achieved to date is, almost literally, a drop in the



ocean. We need policy change and area management coupled to effort control to bring about a
restoration of the Clyde’s health and productivity. This would bring tangible environmental, social
and economic benefits.

The Marine Strategy Framework Directive offers real hope. As a party to this Directive the Scottish
Government through the Marine Scotland Act is committed to ensure our waters reach good
environmental status by 2020. Further, the Scottish Government is also committed to establishing
an ecologically coherent network of Marine Protected Areas in our seas by next year. COAST fully
supports these commitments and the government’s stated desire to bring about positive changes to
our marine environment.

This third party proposal for a nature conservation Marine Protected Area (MPA) does not seek
simply to protect priority features, or nooks and crannies which trawlers and dredgers have not
been able to reach. The area designated is of great functional importance to the health of the Clyde.
It contains two recognised herring spawning grounds and a variety of nursery habitats for whiting
and cod. These habitats include maerl beds, kelp forests, seagrass meadows, mussel beds and
burrowed mud. Just to the south of the proposed MPA is an internationally recognised cod spawning
ground.

By submitting this proposal COAST is inviting the Scottish Government to work with a vibrant and
committed coastal community in rebuilding our coastal marine ecosystem. The community will
benefit and COAST will commit to assisting the government in meeting its national and international
commitments through active participation in the management of the MPA. The proposed South
Arran MPA provides the opportunity to reverse the damage done to the Clyde and improve the
fortunes of the diverse communities which depend upon Clyde waters for their livelihoods.



3 Overview

South Arran proposed MPA

This is a third party proposal for a Nature Conservation Marine Protected Area (NC MPA) around the
south of Arran within the south west MPA region (The Firth of Clyde and Solway Firth). The proposal
is in line with the guidelines set out in the document Marine Protected Areas in Scotland’s Seas:
Guidelines on the selection of MPAs and development of the MPA network (2011). The proposal
covers the following key factors as detailed in the guidelines.

Key factors covered in the proposal
1. Aims and objectives of the MPA proposal.

2. The conservation importance of the MPA search features and other relevant features
recommended for inclusion in the nature conservation MPA proposal.

3. Benefits of the features and the proposed new MPA.
4. Why an MPA is considered to be the most appropriate approach.
5. Key management issues.

6. The involvement of others and promotion of the MPA.

Community of Arran Seabed Trust (COAST)

Based on Arran, the largest island in the Firth of Clyde, the Community of Arran Seabed Trust
(COAST) recognises and values the rich and varied marine biodiversity which exists along our shores
and within our coastal waters. COAST’s vision is for healthy seas around Arran and the Clyde.
COAST'’s purpose is to ensure shared responsibility for the protection and restoration of the marine
environment and the diversity of life it supports. COAST is a voluntary community-led organisation
which values integrity and openness, evidence based decision making and long term sustainability.

Established in 1995 by two local divers, COAST enjoys widespread support, not only on Arran but
around the Firth of Clyde and in Scotland generally. In 2008, after a prolonged and hard campaign,
COAST was instrumental in the establishment of Scotland’s first No Take Zone (NTZ) in Lamlash Bay.
COAST was awarded The Observer Ethical Conservation Award in 2008 for the project. COAST
became a registered Scottish Charity in 2011 and is recognised as an influential marine conservation
and restoration campaigning group. In particular COAST has won acceptance from the Scottish
Government that the public’s right to fish means that the public has a right to be directly involved in
the management of this resource which must be managed for the benefit of the public as a whole,
not administered solely to further the interests of the commercial fishing sector. This establishes the
rights of the public as a legitimate stakeholder in the health and productivity of the marine
environment. Before the creation of the NTZ, COAST had also successfully fought-off an
inappropriately sited proposal for a fish farm just to the north of Lamlash Bay and ensured that a
new waste-water treatment outflow was engineered to minimise impact on the proposed NTZ and
Lamlash Bay.

Proposed MPA location

Figures 1 and 2 below show the location of the NTZ in Lamlash Bay and the proposed South Arran NC
MPA.
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Figure 1. Scotland and Arran with proposed MPA Figure 2. Lamlash Bay on the east coast of Arran showing

existing No Take Zone.

4 Policy and legal context

Outline

The 2008 European Marine Strategy Framework Directive (MSFD) commits the Scottish Government
to:

e Deliver an MPA network to meet national and international commitments by 2012.

e Report on the progress of the MPA network by 2013 and deliver a well-managed network of
sites by 2016.

o Define Good Environmental Status by 2012 and deliver on this status by 2020.

The Convention for the Protection of the Marine Environment of the North-East Atlantic (the ‘OSPAR
Convention') also commits Scotland to developing an ecologically coherent network of MPA sites by
2012.

To implement the MSFD and comply with the OSPAR Convention the Marine (Scotland) Act (2010)
and the UK Marine and Coastal Access Act (2009) include new powers and duties to designate MPAs
in order to protect features of importance to Scotland.

The Marine (Scotland) Act 2010 includes provisions to designate MPAs for the following purposes
inside 12 nautical miles (Scottish waters beyond 12 nautical miles are covered by UK legislation):

e Nature Conservation MPAs for biodiversity and geodiversity features.

e Demonstration & Research MPAs.
e Historic MPAs.

(Marine Scotland et al. 2011)



To deliver an MPA network the Marine (Scotland) Act 2010 and the UK Marine and Coastal Act 2009
make provision for the development of a network of MPAs in Scottish and UK waters. The
responsibility for proposing MPAs in Scottish waters has been assigned by the

Scottish Government to Marine Scotland, working in conjunction with Scottish Natural Heritage
(SNH) and the Joint Nature Conservation Committee (JNCC). Marine Scotland is assessing proposed
MPA sites within nine marine regions around Scotland. Provision has been made for third parties
such as COAST to propose MPA sites in line with the same set of guidelines.

The network selection is driven by a checklist of MPA search features (species and habitats) on a
region-by-region basis. This proposal falls within the south west region of Scotland. The network is
intended to incorporate existing Natura 2000 sites, sites deemed least damaged/more natural, sites
already covered by conservation management measures, as well as new sites which require MPA
designation in order to deliver the duty in Section 79 of the Marine (Scotland) Act 2010.

OSPAR Convention

The Scottish Government is committed to the OSPAR Convention which involves the development of
an ecologically coherent network of sites in the north east Atlantic. Guidance has been developed
under the OSPAR Convention on the key design features associated with ecological coherence
(Marine Scotland et al. 2011). Key elements are:

. Representation — All of a region’s biogeographic divisions need to be included within
protected area networks to ensure that the full range of biodiversity will be represented.
Once broad biogeographic zones have been defined, all the different habitats within them
need to be protected. Areas containing a large number of habitats are highly desirable as
marine protected areas because they are likely to contain a wide range of species. In most
circumstances sufficient data are not available to choose protected areas on the basis of
species richness, so habitat heterogeneity, (the number of habitats contained within an
area) is a good substitute.

e Replication— For each biogeographic region there needs to be within the MPA network at
least two discrete examples of all habitats found.

e Size of site— The appropriate size of a site should be determined by the purpose of the site
and be sufficiently large to maintain the integrity of the feature for which it is selected.

e Adequacy—the MPA network should be of adequate size to deliver its ecological objectives.

e Connectivity— the MPA network should take into account the linkages between marine
ecosystems and the dependence of species and habitats on processes that occur outside the
MPA concerned.

e Management— MPAs should be managed to ensure the protection of the features for which
they were selected and to support the functioning of an ecologically coherent network.

Marine Strategy Framework Directive (MSFD)
The European Commission in the MSFD states:

‘Marine strategies shall apply an ecosystem-based approach to the management of human activities,
ensuring that the collective pressure of such activities is kept within levels compatible with the
achievement of good environmental status and that the capacity of marine ecosystems to respond to
human-induced changes is not compromised, while enabling the sustainable use of marine goods and
services by present and future generations’.



The MSFD further states (Article 1.1) that good environmental status must be achieved by 2020 and
that marine strategies should be developed to ‘protect and preserve the marine environment,
prevent its deterioration or, where practicable, restore marine ecosystems’ (Article 1.2.(a)).
Therefore, whilst the establishment of spatial planning and protection measures are a requirement
of the MSFD, member states must achieve good environmental status in all marine areas, whether
inside or outside spatial protection zones (unless the social and economic impacts of the measures
envisaged are disproportionate, when compared to the benefits of the measures). Hence MPAs can
be considered as a management measure mandated by the MSFD which can be used to help achieve
good environmental status.

Water Framework Directive (WFD)

In 2000 the European Union Water Framework Directive (WFD) established a framework for
nationally coordinated action in the field of water policy within the European Union. Article 1 states
that the purpose of this is to prevent further deterioration of aquatic ecosystems. In the UK this is
implemented by the Environment Agency (for England and Wales), Scottish Environment Protection
Agency (SEPA) in Scotland and the Northern Ireland Environment Agency. In Scottish waters the
WEFD applies to coastal waters out to three miles whereas in England and Wales it applies to coastal
waters out to 1 mile. Technical advice and guidance is provided by the UK Technical Advisory Group
(UKTAG), set up in 2001. UKTAG interprets the WFD as it applies to the UK and has established
typologies for marine and freshwater bodies, together with reference conditions for each typology
(TAG, 2004). Reference conditions for each typology describe aquatic environments as they would
be when close to their natural state. The typologies are applied by each environmental agency to the
water bodies within their jurisdictions. Reference conditions are used as a quality standard, against
which objectives are set for each water body. Under the Directive, each nation is required to
establish management plans for each water body and to either maintain, attain, or make substantial
progress towards the reference conditions as set by the typology by 2015, within the context of
sustainable human development. Progress is reviewed every 6 years thereafter.

This legislation applies, not only to the river basins discharging into the Clyde, but to all of the
coastal and transitional water bodies of the Firth of Clyde. All of the coastal waters adjacent to the
Isle of Arran are currently failing to meet good quality status (RBMP, 2012) and have an initial
classification of moderate ecological status only (reference conditions at a European level are
currently being reviewed). The reason given for this failure is the abrasive impact of commercial
fishing on the seabed. An MPA designation which prevented abrasive practices would therefore
contribute to the achievement of good status for Arran’s coastal waters.

5 Existing Clyde conservation and fisheries designations
Special Protection Areas (SPAs) within the Firth of Clyde.

These include the following sites:

e Ailsa Craig: Habitats Bird Directive Special Protection Area (Land only, sea birds)
e Inner Clyde: Habitats Bird Directive Special Protection Area (Mud flats, seabirds). (Also listed
as a Ramsar site).
Currently there are no purely marine SPAs within the inner or outer Clyde (RBMP, 2012).

Note: Whilst the Luce Bay and Sands Habitats, Solway Firth, and Upper Solway Flats and Marshes
SPAs are within the Scottish south west marine region designated by Marine Scotland, these are all
outside the Firth of Clyde.



Existing fisheries restrictions within the Firth of Clyde
Lamlash Bay No Take Zone, Permanent fisheries closure (see Fig 2. above).

Firth of Clyde Area 1 (CA40); Firth of Clyde Area 2 (CA41); Firth of Clyde (CA54); and Firth of Clyde
(CA88) provide seasonal, weekly and annual restrictions. The seasonal restriction is effective from 14
February to 30 April to coincide with the spring spawning period of local cod stocks. The weekend
restriction (CA54) applies to all mobile or active gear, while the annual restriction (CA88) is a general
prohibition, with exceptions for any method of fishing for herring, mackerel and sprats; and for
fishing for any species from a fishing boat <= 21.34 m (Marine Scotland et al. , 2011b). The cod
closures (see Fig. 6) highlight the importance of the area south of Arran as one of four areas
recognised within Scottish waters to be of major importance for cod spawning and nursery habitat.

Shellfish growing waters directive
The following locations are designated as shellfish growing waters.

e LochRyan

e Ayrshire Coast (West Kilbride to Ardrossan)
e Lamlash Bay

o  Whiting Bay

Least damaged more natural areas identified within the South West Region of Scotland

There are two coastal areas, one at Wigtown Bay and one at Mersehead Sands in the Solway Firth.
There is only one small area in the Firth of Clyde, this being within the southern reaches of Loch
Long.

Recent Firth of Clyde initiatives

e Scottish Sustainable Marine Environment Initiative Clyde Pilot
e Clyde Inshore Fisheries Group Draft Management Plan

To date, neither of these initiatives has resulted in spatial management measures or regulations.

6 Firth of Clyde and Arran coastal waters

The Firth of Clyde is a fjordic water body which includes both transitional estuarine and coastal
waters. The area consists of an inner firth terminating at Bute and the Cumbraes, and a large, semi-
enclosed, outer firth with the Isle of Arran forming a large land mass at its centre (Fig. 1 above). To
the North of Arran, Loch Fyne is the longest sea loch in Scotland. The pressures on the Firth of Clyde
are typical of estuary systems subjected to long-term human development. A wide range of
anthropogenic and naturally occurring biogenic pressures are present (McClusky and Elliot, 2004).

The inner firth was a major ship-building and industrial centre until the 1970s, and forms the
western edge of Scotland’s densely populated central belt. As such, the River Clyde and inner firth
were historically heavily contaminated by organic and inorganic pollutants (Ross et al. , 2009). With
the decline of heavy industry and tighter environmental protection legislation, industrially derived
pollutant levels have fallen. Sewage sludge from the conurbations of the inner Clyde was dumped at
Garroch Head south of Bute until 1998, when dumping at sea was prohibited under the Urban Waste



Water Treatment Directive 91/271/EEC. Measures to reduce single point and diffuse discharges have
produced a steady improvement in the water quality of the River Clyde and the inner firth (Ross et
al. 2009 and SEPA, 2007).

Although the outer Firth of Clyde has not been subjected to the same industrial pressures, industry is
still present, particularly on the Ayrshire coast, which for example is the location of a nuclear power
station and a paper mill. In previous years, explosives and wastes from the Nobel factory at Irvine
were disposed of in the Firth of Clyde. Diffuse pollution, particularly phosphates and nitrates from
the fertile agricultural lands of Ayrshire and Galloway, also impact river basins and the outer firth
(Ross et al. 2009). SEPA is working with farmers in these catchments to reduce the nutrient loading
in rivers and coastal waters.

Whilst reference conditions for good ecological status under the MSFD have not yet been
established, the coastal waters of Arran East and Arran South (RBMP, 2012), as well as the majority
of the water bodies in the outer Firth of Clyde, have been initially classed by SEPA as having only
moderate status under the WFD. This is due to morphological alterations of the benthos related to
commercial fishing (scallop dredging and nephrops bottom trawling). These coastal waters are
currently failing the benthic infaunal quality index (1Ql) and are not expected to meet good status as
required by the WFD by 2015. SEPA has not identified any measures to reduce the fishing pressures
on the Clyde benthos from scallop dredging and nephrops bottom trawling.

Fishing methods such as scallop dredging, which in essence ploughs the seabed, and bottom trawling
using rock hopper gear are recognised abrasive pressures on benthic habitats and as such have a
major negative impact on many benthic species (UNEP-WCMC, 2011; MSFD, 2008). In addition the
bycatch from bottom trawling in the Clyde results in up to 9kg of non-target biomass being caught
and discarded for every 1kg of nephrops prawns harvested (Bergman et al. 2001). These methods of
fishing affect not just local habitats in the Clyde but may also impact more distant inshore and
offshore fisheries which rely upon healthy inshore nursery habitats (Bailey et al. 2011).

Two recent papers, (Thurstan and Roberts, 2010; and Heath and Spiers, 2011) have analysed the
decline of the Clyde’s commercial white fisheries. Thurstan and Roberts using landings data
correlated the collapse to the removal of trawling restrictions within 3 miles of the shore in the
1980s. They also described how an increase in fishing effort linked to technological advances such as
boat power and electronic fish finding methods had led to dramatically increased pressures on fish
populations in the Clyde. Heath and Spears using trawl sample data found that biomass had
increased when compared with trawl sample data from the 1920s, but also found that community
structures had changed with very few large fish present and stocks being dominated by smaller fish.
They suggest that the start of the decline in commercial fish stocks began in the early sixties when
demersal trawling in the Clyde was allowed to recommence. They also found that the Clyde was
spatially distinct and that Clyde stocks were susceptible to local fishing impacts. The change in
community structures may suggest the Clyde ecosystem has switched to an alternative stable but
degraded ecological state, which may prove difficult to reverse without concerted measures
(Scheffer and Carpenter, 2003).

It can therefore be argued that whilst measures to improve water and ecosystem quality in the Firth
of Clyde have brought about tangible results, particularly to the inner firth, historical over-
exploitation of fish stocks and current destructive and unsustainable fishing methods mean that the
Firth of Clyde ecosystem will remain in a degraded and commercially unproductive state, unless
action is taken to manage the area sustainably and in accord with the WFD and MSFD.
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7 South Arran MPA aims and objectives

The proposed MPA will protect a wide range of seabed habitats, and also semi sessile and mobile
species identified as MPA search features in Annex 3 of the MPA Guidelines. These habitats include
maerl beds, seagrass meadows, blue and horse mussel beds, burrowed mud, kelp and tide-swept
algal communities, plus mobile species such as black guillemot, sand eels, ling, basking sharks and
minke whales.

Proposed Area: Isle of Arran, Drumadoon Point (West) to Corriegills Point (East), three nautical mile
width buffer (approximately 282 km?). MPA South West Region. OSPAR region 3, Celtic Seas.

MPA category: Nature Conservation MPA

The aim is to create a Nature Conservation MPA which will protect the existing sensitive habitats and
species, allowing regeneration of seabed habitats which have been degraded.

Key objectives are to:

Create an MPA which forms an integral part of the Scottish/UK/OSPAR MPA network.

Establish an MPA within the ecologically distinct Firth of Clyde.

Prohibit damaging and unsustainable fishing practices within the MPA.

Encourage sustainably managed fishing methods such as creeling, sea angling and hand

collection of scallops by diving.

Increase awareness of sensitive marine environments.

6. Increase the economic value of ecosystem services within Arran coastal waters and the Firth
of Clyde.

7. Create a de facto research and demonstration MPA.

PWNPE

b

Whilst this proposal limits itself to the area around the south coast of Arran, COAST supports the
broader search location which includes all the Arran and Loch Fyne waters as identified at the third
MPA workshop. COAST also supports and will continue to campaign for Clyde-wide spatial
management measures designed to bring about the sustainable management of Clyde waters in
accord with the WFD and MSFD.

Note: This proposal is for a Nature Conservation MPA, but the area will also function as a research
and demonstration MPA.

Figure 3 below shows MPA search features as identified on SNH databases, by Seasearch and COAST

divers, and through research surveys. Appendix A provides more information relating to these
features.
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Figure 3. Isle of Arran proposed MPA boundary with priority search features and NTZ.
Note: MPA search features include geodiversity and biodiversity features. Biodiversity features include biotopes and
mobile species. See Annex 1 for full details of the biodiversity features listed above.



8 Value and benefits of biodiversity search features
Biologically mediated habitat around Arran

A complex structured habitat is created by many marine organisms, providing substrate and
protection for a wide variety of other species. Living and growing habitats include coralline algae
beds, kelp forests, sea grass meadows, cold water soft corals, reefs formed by invertebrates, mussel
beds and mud burrowed by crustaceans and other organisms which create tunnel networks in the
sediment. As well as creating habitat these organisms promote nutrient recycling (UNEP-WCMC
2011; Beaumont et al. 2007). These habitats are a crucial component of the wider ecosystem, since
without them many species are deprived of feeding, breeding (spawning) and nursery grounds.
Functionally they are of particular importance in the recruitment of commercial fin and shell fish
species and they play a key role in population dynamics (UNEP-WCMC, 2011). They therefore have a
high ecosystems services value to human communities (UNEP-WCMC, 2011), in addition to their
inherent conservation value.

Many of these living habitats are found in Scottish coastal waters including the Firth of Clyde. Within
the proposed marine protected area around the south of Arran, maerl beds, kelp forests, seagrass
beds, mussel beds and burrowed mud are all recorded, in addition to the other marine priority
features listed in figure 3 above. Historically, flame shell beds (Limeira hams) were also common in
Lamlash Bay (Cowley, 2012) and there is a record of a fan mussel (Atria pectinase) east of Holy Isle
(NBN, 2012).Whilst some of these habitats are now in poor condition (or are no longer present) due
in the main to the damaging impact of bottom trawling and dredging, they all have the potential for
recovery and regeneration with appropriate and sustainable management. These habitats are
described below.

Maerl

Maerl beds, dominated by Phymatolithon calcareum were identified by Axelsson et al (2010) and
Duncan et al (2003) in the northern Lamlash Bay, North Channel and the Lamlash outer regions, as
well as along the northern, eastern and southern coastline of Holy Island. Maerl beds have also been
identified north of the island of Pladda on the south east coast of Arran (MCS Seasearch) and on
south west coast of Arran at the Iron Rock ledges. The highly complex structure of this slow-growing
coralline algae supports a great diversity of marine life (UNEP-WCMC, 2011) and it is an important
nursery ground for commercially important fishery stocks such as cod, herring, queenies and king
scallops. However, due to its brittleness, it is easily damaged by abrasive fishing practices (Hall-
Spencer et al. 2000). Consequently the condition of the maerl beds within the MPA area range from
good to poor.

Seagrass meadows

Sea grass (or eel grass) meadows are recorded around the south of Arran and off Pirnmill in the
North West. The shorter and hardier Zostera noltii is found in the shallower waters of Lamlash Bay
(Axelsson, 2010) and from Kildonan as far west as Cleats Shore (Seasearch, Girbow, pers. comm).
The longer growing (<1m) Zostera marina found in Whiting Bay occurs in slightly deeper waters.
Both species are important primary producers contributing significant amounts of organic detritus to
the food chain. Their horizontal rhizomes stabilise and raise the relative horizon of sandy sediments.
The grass-like shoots create seabed fields which act as nursery grounds for commercially important
fish and crustaceans (Davidson and Hughes, 1998). These functions are particularly important along
the more exposed southern coast of Arran. Although abrasive fishing practices have impacted
negatively upon the extent (Wood, pers. comm.) and therefore the productivity and value of these
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seagrass beds, their range within the proposed MPA suggest they have the potential to regenerate if
given adequate protection.

Kelp forests

Kelp beds are widely distributed within the proposed MPA, most notably to the south of Hamilton
Rock and to the west and south of Holy Isle (Axelsson, 2010) and from Kildonan and Pladda west and
north to Blackwaterfoot (Wood, Girbow, pers. comm, 2012; Seasearch August 2010 and June 2011).
Typical species include Laminaria hyperborea, L. digitata, and L. saccharina. The southern area of the
proposed MPA is also rich in macro algal species. These beds, which may form kelp forests, create
one of the most productive and complex marine biotopes, offering a range of niches to a wide
diversity of species, including commercially important gadoids (Birkett et al. 1998). Kelp forests have
a high ecosystem services and conservation value due to the complex trophic interactions between
the primary producers, grazers such as sea urchins, and predators such as lobsters and otters
(common on Arran). In particular they function as nursery areas for fish and feeding grounds for
black guillemot.

Burrowed mud

Burrowed mud biotopes consist of a functional group of diverse species which all create burrows in
sandy muds or muddy clays, typically in either shallow very sheltered waters or in deep waters not
subject to disturbance. Burrowed mud communities within the Firth of Clyde include Scottish
langoustine often marketed as scampi (Nephrops norvegicus) which create extensive burrows up to
1m in length and 10cms wide, other shrimp-like decapods such as Callianassa subterranea, echiuran
marine worms such as Maxmuelleria lankesteri and burrowing fish such as the red-bandfish (Cepola
rubescens).These species create a variety of burrows which can be up to 1m in depth, increase
habitat complexity and serve to oxygenate the substratum which may otherwise be hypoxic, thereby
increasing benthic infaunal diversity (Hughes, 1998; Pearson and Rosenberg, 1976). Sea pens,
though functionally different, being anchored vertically upon the substrate by a basal stalk, require
the same undisturbed soft muddy substrate, and are included in the biotope.

Burrowed mud habitats are found around the coast of Arran (Marine Scotland et al. 2012) and occur
widely within the proposed MPA making the MPA an important contributor to the representation of
burrowed mud in the south west region. These areas are heavily trawled for nephrops, an activity
which as well as damaging to this habitat (Baxter, 2011) has resulted in the over exploitation of the
nephrops fishery (Hughes, 1998). Demersal fish and other species, which rely on a healthy benthic
community, are also affected, as is the ability of the benthos to effectively recycle the nutrients
essential to the health of the Clyde ecosystem (UNEP-WCMC, 2011).

Sea birds

In addition to the marine priority features identified within the proposed MPA the area is also of
importance to seabirds such as puffin, gannet, black guillemot, razorbill and Manx shearwater, all of
which are known to feed on the sandeels that congregate in this area (Zonfrillo. pers. comm). Most
of these seabirds breed on Ailsa Craig and Sanda but will feed around south Arran in summer.
Fulmars also breed at a number of colonies adjacent to the proposed MPA, notably at Drumadoon,
Dunfion by Clauchlands, and at Cleiteadh Buidhe by Torrylinn. Black guillemot, the only avian marine
priority feature, are common around the coast of Arran. They breed around the pier in Brodick for
example. Within the proposed MPA they are known to breed on Pladda where sixty birds are
recorded (April 2010), at Drumadoon and Brown Head. Black guillemot dive to a depth of up to 50
metres and feed on a variety of species including butterfish and infaunal invertebrates. Marine
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Scotland’s position paper on this species lists bottom trawling and dredging as a pressure on black
guillemot feeding grounds. Kelp forests are also noted as important feeding grounds for black
guillemot.

9 Value and benefits of geodiversity features
The proposed MPA includes large scale geodiversity features such as shelf deeps (Fig. 3), soft
(burrowed) mud, extensive areas of sandy muds and smaller features such as rocky reefs, dyke
swarms and gravel banks. These features contribute significantly to marine biodiversity within the
proposed MPA.

Sites of Special Scientific Interest (SSSls)

There are four SSSls adjacent to the proposed MPA designated upon the basis of their geological
features. These are as follows:

Name Feature

Drumadoon to Tormore Stratigraphy and igneous petrology
South Coast of Arran Igneous petrology

Dippin Head Igneous petrology

Clauchlands Point Igneous petrology

The South Coast of Arran and Clauchlands Point are also designated for their marine components.
The South Coast is designated for sand dune, saltmarsh, shingle habitats and butterflies and
Clauchlands Point for saltmarsh and maritime cliff habitats.

Rocky habitats

The geodiversity of the coastline around the south of Arran includes a wide variety of rocky habitats
within the inter-tidal zone, as well as infra-littoral and circa-littoral off-shore rocky reefs, dykes,
plateaux and rock ledges. These are sometimes a continuation of terrestrial features such as dykes
and rock platforms (see figure 4 below and Appendix B). In the inter-tidal zone, these substrates
include steep bedrock (Kings Cross), fissured bedrock and bedrock platform (at Whiting Bay), dyke
swarms (at Kildonan), large stable boulders (at Bennan Head) and cobble shores (at Cleats Shore).
These shores are interspersed with sand, gravel, cobble and boulder shores, most notably at
Lamlash, Whiting Bay, Kildonan, Kilmory and Blackwaterfoot (DEFRA, 2004).

Sub-littoral rocky reefs are found within Lamlash Bay, around and near Pladda where there are two
raised platforms rising from the seabed approximately the same area as Pladda itself, and from
Kildonan to Cleats Shore where they are formed by dykes. Rocky reefs also form the Iron Ledges
south west of Arran. These reefs support a diversity of life, including juvenile fish, soft corals such as
deadman'’s fingers and anemones such as plumose and jewel anemones.
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Figure 4. Isle of Pladda and dyke swarms on the south coast of Arran

Wave exposure and tidal currents

Wave exposure is greatest along the southern coast which is open to the Irish Sea and is lowest
within Lamlash Bay (Burrows, 2008). Tidal currents are strongest around Holy Isle and Pladda: up to
1.5 knots and 3.25 knots respectively during spring tides. The tidal range is mesotidal (1-5m). These
conditions, combined with a range of rocky and sandy shore habitats, mean inter-tidal community
structures vary dramatically along the shore line horizontally and vertically from LWMS to HWMS
(Lewis, 1964; and Hawkins and Jones, 1992). Consequently the coast is biologically diverse, and
therefore ideal for interpretation and awareness programmes linked to the proposed MPA.

Sand and mud substrates

In addition to rocky substrates the seabed around Arran within the proposed MPA is characterised
mainly by areas of slightly gravelly sand, sandy mud, muddy sand and mud (Ross et al. 2009).
Axelsson et al. (2009) lists the wide range of species found within and around Lamlash Bay on
gradients of sand, sandy mud and muddy sand habitats. Soft burrowed mud is a marine priority
feature and is predicted by Marine Scotland et al. (2012a) to be present within a large proportion of
the outer fringe of the proposed MPA. Figure 5 below shows the distribution of burrowed mud
within the proposed MPA (see Appendices for detailed British Geographical Survey maps of the
area).
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Figure 5. Distribution of the burrowed mud MPA search feature (by sub-component biotopes and species), PSA records and
Nephrops abundance in the Arran coast MPA search location derived from the COAST third party proposal (GeMS and MSS
survey data), (Marine Scotland 2012).

Gravel substrates and spawning grounds

Gravelly and pebble seabed substrates at Bennan Head (Between Kildonan and Kilmory),(Ross, 2009)
and Brown Head (south of Blackwaterfoot) are known to be herring spawning grounds (Martin,
2004) which in the past helped to support an extremely productive herring fishery in the Clyde.

Within and to the south of the MPA area there is a recognised cod spawning ground. The functional
importance of the proposed MPA as a nursery ground for cod has a clear relationship with this area,
which is subject to annual closures, as noted above. Hughes and Nickell (2009) state the following:

In response to the complete collapse of the Clyde and West Coast stocks, the EU
maintained this area closure scheme, most recently in 2004, and introduced a limit on
fishery effort. Additional technical measures such as increased mesh sizes were
introduced; all these measures had the effect of changing target species from cod to
Nephrops. Bycatch of juvenile gadoids in the trawl-based Nephrops fisheries remains
a concern; measures such as mandatory 120 mm square mesh release panels are now
required to reduce bycatch. ICES has recommended a zero catch for the entire West
Coast cod fishery since 2004, and the recommendation for 2010 is the same.

Figure six below shows cod closure areas, Area 1 (CA40) and Area 2 (CA41).
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Fig. 6. Map showing areas where cod closures apply due to the significance
of the area as a cod spawning and nursery area. The proposed MPA with the
exception of Lamlash Bay falls mostly within Area 1.

Shelf deeps

The coastal waters of Arran feature shelf deeps caused by the scouring action of glaciation. These
are shown in figure 3 within the proposed MPA. Although the scientific understanding of shelf deep
community structure is at an early stage, Marine Scotland et al. (2012b) quote (Tyler-Walters et al.
in prep.) and state the following:

The base of the troughs where sediments accumulate are likely to support deep sediment (mud, sand
or gravel) communities including sea pens, burrowing sea anemones, sea cucumbers, starfish,
brittlestars, and polychaetes. Hard substrates on the walls or steeper slopes of the deep might
support faunal communities, including cup and soft corals, sponges, encrusting sea mats, and feather
stars.
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10 Historic wrecks within the MPA area

The Isle of Arran is the site of over 74 recorded wrecks, most of which are found within the proposed
MPA around the southern coast of Arran (Moir and Crawford, 1997). Whilst in most cases these
wrecks were salvaged or broke up some time ago, some of the wrecks within the MPA are important
dive sites and one significant wreck is found just outside the proposed MPA area (the U Boat U33).
Table 1 gives grid references for these wrecks. Wrecks are known to contribute to local biodiversity
(e.g. the artificial reef provided by the former frigate Scylla attracts marine life, divers and increases
tourism to the area around Whitsand Bay in Cornwall where she rests). Many of the wooden hulled
boats and ships have been damaged by dredging activity, which has reduced their dive tourism and
biodiversity value. However these sites still attract divers. An MPA prohibiting bottom dredging and
trawling would also provide the possibility of creating artificial reefs within the MPA.

Table 1. Wrecks within the MPA

Existing wreck Date Latitude and General area Dive site Biodiversity features
lost longitude
Derwent 1880 5531.167'N, East of Holy Isle Yes Anemones and
Wooden brig 005 03.583'W approx 200mt deadman’s fingers
north east of
pillar rock light
house
Eagle 1859 55 29.780N South Holy Isle Yes
Iron Steamship 05 02.800W off Whiting Bay
Elida 1890 55 33.417N North of Yes
Wooden barque 005 05.288W Clauchlands
Point
Glenann 1932 55 26.100N Off Torrylin Yes
Iron steamship 005 13.800W
Kyle Skye 1940 55 26.417N Off Cleats Yes
Steel steamship 005 15.600W
(HMS) Deliberately sunk 55 23.380N Yes
Sealion Submarine 1945 005 08.233W
Janet McNicol 1907 55 31.850N West of Holy Yes Sea pens
Wooden smack 005 05.450W Isle in Lamlash
Bay
Mary Abigail 1876 Holy Isle Yes Artificial reef
Wooden brigantine
Sanspareil 1857 Lamlash Bay North North Lamlash Yes
Wooden schooner Channel Bay
u33 1940 Yes
German U Boat

11 Expected socio-economic benefits

The primary purpose of this proposal is to establish a Nature Conservation MPA that will contribute
toward delivering an ecologically-coherent network of MPAs in Scotland and throughout the UK. A
nature conservation MPA also has the potential to make a significant contribution to the protection
of marine features within the Irish Sea regional sea. We believe that as a secondary benefit the MPA
will contribute to restoration of commercial fish and shellfish stocks within the Clyde and ultimately
towards creating more sustainable and productive fisheries.

Tourism opportunities
A third very important reason for securing this MPA relates to the economic opportunity that such a

designation will offer the Island of Arran and the mainland coastal communities. Arran and the west
of Scotland continue to be largely dependent upon the wealth of tourists who visit each year.
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Tourism contributed £348m to Ayrshire and Arran in 2009 and supported 6000 jobs (AEP, 2012).
Sailing tourism contributed £101m to the Scottish economy with £44m of this spend attributed to
the Clyde (Tourism Intelligence in Scotland, 2010). Visitors to Arran come to the island in the main
because they are interested in its natural features, particularly the juxtaposition of coast, seascapes
and mountain scenery, linked to a richness of wildlife both at sea and on land (AEP, 2012). Younger
people visiting the island are seeking outdoor activities and much of the leisure industry has moved
towards accommodating this demand. Looking seawards it is clear that the island is not at the
moment taking full advantage of what its coastline and inshore waters can offer in regard to
ecosystem services, or to put it another way, the economic opportunities that could be developed,
based on non-invasive marine activity. A variety of activities have the potential for development.

Sea angling and scuba diving

Rod and line leisure fishing has in the past been important to Arran and the Clyde but most white
fish have been over-exploited for many years resulting in the subsequent fisheries collapse across
the Firth of Clyde (Thurstan and Roberts, 2010). COAST envisages that it will be possible to rebuild
this activity once the fish stocks recover in protected areas. Sea angling could once again be
advertised as a reason to visit Arran and retail and service provision could be re-established to act in
support of this. The coastline of the proposed MPA is not well blessed with secure boating harbours
apart from Lamlash Bay but slipway-based small boats can operate from Whiting Bay, Kildonan, and
Blackwaterfoot, which also has a small tidal harbour. Furthermore, North Ayrshire Council is
currently improving boat access to the coastal waters around Arran.

Recreational sea angling has made a valuable economic and social contribution to the island in the
past and the Lamlash Bay international fishing competitions are still recalled in the community with
pride. Resource depletion of white fish in the 1980s and 1990s attributed to over-exploitation of the
white fish stocks, finally reduced the competition to the point of impracticality. The Scottish
Government report on the economic impact of recreational Sea Angling in Scotland published in
2009 illustrates the enormous value of this activity in terms of trip expenditure and jobs. The
economic evaluation of marine resources in the context of Scotland and the Clyde in particular has
been developed by A. Radford of Glasgow Caledonian University and G. Riddington of Grid
Economics, a local socioeconomics research company (Radford et al. , 2009). Their methodology
applied to the Strathclyde region provides an insight into the highly significant advantages of
promoting both diving and recreational angling. These authors claim that a restored healthy marine
ecosystem could offer up to 374 jobs with economic benefits of over £8m. The Arran community
could take full advantage of this opportunity within the context of the proposed MPA.

The same researchers have also examined the benefits to be derived from substantially improving
the quality of recreational diving in a more rich and diverse marine ecosystem. Their conclusions
were that spending by divers, as with anglers, would be expected to create income and employment
locally. As a sport, scuba diving has expanded exponentially in recent years with the development of
better and safer equipment at more affordable prices. Scuba diving and training could therefore
generate business for boat hire and associated businesses. The enhanced flow of economic benefits
through protection of the marine environment from the proposed MPA would be linked to the
quality of the diving experience that was available. There is a potential to support dive training using
the two swimming pools located in island hotels.

In addition to diving and angling there are other water and shore based activities which would

benefit from a regenerated and healthy marine environment. These include sea kayaking (currently
a fast expanding sport), sea excursions by rib, sailing, bird and whale watching.
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Sustainable seafood produce

Commercially profitable yet sustainable creeling and shellfish diving activity could also play a greater
role than currently present and COAST is determined to see that the MPA brings with it valuable
opportunities to enhance the area for both visitors and full-time residents. Whilst Arran is at the
forefront in marketing island land produce locally and internationally, the island does not currently
have a well-developed business model for obtaining and supplying marine food resources to its
restaurants and retail outlets. This is in marked contrast to what is now experienced in the South-
west of England in places such as Cornwall. There, much is made in marketing of local fishing, short
supply chains, and local fresh seafood with premium prices being charged for these factors in local
restaurants. Although Arran has a shorter visitor season than Cornwall there is no reason why such
an integrated supply activity could not be established on Arran. If done this would create the
potential to increase business turnover and attract more visitors through marketing of the initiative.
It also has the potential to create local community jobs in fishing and creeling.

Educational contribution

The wider educational contribution stemming from the proposed MPA could be considerable. It is
already the case that the no take zone in Lamlash Bay attracts university researchers and provides a
platform for schoolchildren to learn at first-hand about marine ecology and the values of
conservation and sustainability (Arran Outdoor Centre is situated on the shore of the NTZ and trains
groups of school children every week). This dimension in itself is already making a significant
economic contribution to the island. A survey of visitors and residents last year indicated nearly 80%
of those questioned would be interested in visiting a marine interpretation centre which was linked
to the NTZ and proposed MPA (Bowers, 2011).

Recent developments

There is already progress being made on two fronts which should enhance the economic benefits of
establishing an MPA around the southern coast of Arran. The local authority has commissioned a
study to look at ways of promoting ease of access for recreational and commercial small boats at
suitable locations around the island and it already supports the provision of moorings at Brodick and
Lochranza. Any public money spent in future on implementing the recommendations of this study
would be further justified through linkage with the MPA objectives. Additionally COAST has had
discussions with Taste of Arran, who bring together the island’s premier quality food producers to
market their products both locally and nationally. A well-managed and sustainable fishery based on
the MPA would allow Arran and adjacent Clyde communities to develop a high value sea-food brand
similar to that for Cornwall. Taste of Arran has indicated they support the MPA proposal which they
recognise as an important business development opportunity.

In summary (see table 2 below), the protection to marine biodiversity afforded by the establishment
of an MPA around the coastline of Southern Arran, also has the secondary potential to offer new
employment opportunities and contribute to business development for existing and new companies,
as well as providing important educational benefits. The MPA will broaden and deepen the
employment opportunities on Arran and thereby make the island more attractive to younger people,
families and business start-ups.
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Table 2.

Summary of expected areas of economic development related to the creation of a South Arran MPA

Outcome

Immediate benefits

Medium Term

Longer term

Beneficiaries

Increased profile
for Arran and Clyde

Arran/Clyde waters
recognised as progressive
eco-friendly marine
tourism destination

MPA becomes an
established driver
of tourism on
Arran and Clyde

Sustainably
managed coastal
waters underpin
viability of Arran and
Clyde communities

Arran community
Clyde Communities
Central belt
communities

Increased tourism

MPA a marketable
destination for Arran and
Clyde tourism and
adventure operators

Increase in sea
life and interest in
the area/Clyde

Established
destination for
marine tourism

Marine tour operators
Accommodation
providers and local
service businesses
Marine adventure
activities operators
Yacht operators and
sailors

Coastal wildlife guides
Kayakers

Fishery recovery

Increased sea
angling

Arran/Clyde recognised
as angler friendly
destination

Better catches

Return of fishing
festivals

Sea anglers

Boat hire/trips
Local service
businesses

Local communities
Central belt
communities

Increase in creeling

Greater area available to
creelers

Better catches
given sustainable

Sustainably
managed high value

Creelers
Sea food processors

No sectoral gear conflict management fishery supporting Local restaurants
issues local and Clyde jobs
Increase in hand Near shore <30m Increase in Sustainably Scallop divers

diving for scallops

opportunities for divers

harvestable stock

managed high value

Sea food processors

given sustainable fishery supporting Local/Clyde and
management local and Clyde jobs central belt
restaurants
Infrastructure Creation of MPA links Increased access Links to Commercial fishermen
developments with proposed and to the area for development of new | Yachts and sailors
linked to MPA planned improvements sustainable pier facilities at Marine tourism
to slipways/moorings and | fishermen, leisure | Brodick, new ferry operators
pontoons around Arran boats and tourism | service (& RET) and Visitors to Arran
(North Ayrshire Council) operators possible
interpretation
centre in Lamlash
Increased Increase in research On-going Well-informed Universities
NTZ/MPA research activity related to MPA programme with management of the Arran service
and monitoring UK universities area ensures providers
and SNH environmental, Accommodation
social and economic providers
sustainability Boat hire
COAST
SNH/MS
NAC

12 Raising awareness of MPAs and the marine environment

The proposed designation of an MPA in the outer Clyde around the South of Arran represents a

major opportunity to promote the benefits of MPAs to the Scottish public and to visitors to Scotland.

Situated around 2 hours from Scotland’s main centres of population, Arran and the Clyde have
excellent road, rail and ferry transport links. The Firth of Clyde is also serviced by two international
airports. The MPA will be promoted through COAST, Visit Arran and Visit Scotland websites and

social media, and integrated within regional tourism strategies.
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The central position of the MPA within the Clyde will allow communities not just on Arran but on the
mainland to promote and market the area and encourage partnership working. Already the NTZ in
Lamlash Bay is a significant point of interest for visitors to Arran (Bowers, 2011) and the people of
Arran support, and are a knowledgeable about, the NTZ and proposed MPA. A proposed marine
interpretation centre on Arran linked to the MPA would allow visitors to better understand the
marine life of the Clyde and further show case the MPA. It is also envisaged that the MPA would
assist North Ayrshire, and Argyll and Bute Councils, as well as local communities, to leverage funding
for economic development projects related to the MPA.

13 Rationale for MPA designation
The reasons for an MPA designation are as follows:

1. The diverse geological and biodiversity features of the area including burrowed mud will be
recognised and protected, nationally and internationally and contribute to the
representation of MPA search features within the MPA network.

2. The MPA will form part of a coherent national and international network of MPAs, thereby
assisting the Scottish Government to achieve good environmental status for Clyde waters in
accord with the MSFD.

3. The MPA will assist the Scottish Government to achieve good ecological status in accord
with the WFD.

4. The MPA will allow important herring spawning and cod nursery grounds to recover.

5. The MPA will protect critical nursery habitat and feeding grounds for juvenile fish such as
cod.

6. MPA designation will increase tourism to the Firth of Clyde. Arran as the largest island in the
Clyde is a natural focus for tourism and marine interpretation.

7. An MPA will create added short-term and long-term value for Arran and the Clyde by helping
to create a sustainably managed and productive fishery.

8. An MPA designation for the coastal waters of South Arran will create a buffer around the
currently existing NTZ.

9. COAST’s drop-in consultations have shown that an MPA around the south of Arran will have
wide support from the local community on Arran.

10. COAST has the capacity and connections within the local community to promote voluntary
monitoring and management activity.

11. COAST’s expertise in working with national agencies such as SNH and Marine Scotland and
with academic researchers from leading institutions will ensure the MPA is well managed
and monitored.

The Inshore Fishing (Prohibition on Fishing) Lamlash Bay, Scotland Order 2008 has been largely
successful in protecting the Lamlash Bay NTZ from scallop dredging and nephrops trawling. The
Inshore Fishing (Scotland) Act 1984 could also be used to close the proposed MPA area to dredging
and bottom trawling. However this option, if used without an MPA designation, would divorce the
area from the MPA network and would not bring the same expected economic benefits. A voluntary
approach is unlikely to succeed, given the opposition from the mobile sector to the originally
proposed MPA ‘buffer zone’ (beyond the mutually-agreed no-take zone) for all Lamlash Bay. It
would also be by definition an unenforceable measure.

It is therefore crucial that the proposed area be designated as an MPA, since alternative measures,

such as sectoral management, would recognise neither the regional and national importance of the
marine priority features within the proposed area nor their contribution to the MPA network.
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Inclusion within the network would also provide a national context within which protection and
management of the coastal waters around the south of Arran could be monitored and reported to
the Scottish Parliament through section 103 of the Marine (Scotland) Act. An MPA would ensure that
the potential contribution of the area to the objectives of the MPA network is fully realised.

14 Proposed management measures

Table 3 below details the major pressures on the proposed MPA and the proposed mitigation
measures. Most apply to all west coast inshore (less than 12 nautical miles) and near shore (less than
30 metres depth) waters, but some are specific to Arran. The following key measures have been
identified as necessary to protect the habitats, biodiversity and geodiversity of the MPA, as well as
its value as a tourism destination with the potential to provide added economic advantage to Arran
and Clyde communities. There should be:

e An exclusion of bottom trawlers and scallop dredgers from the area.

e Mandatory GIS transponders on all fishing vessels to monitor and manage activity.

e Management of creeling and scallop diving effort within the area in line with best practice.

e No further increase in fin fish farm capacity within the area. (This does not mean that we
support fish farm developments elsewhere in the Firth of Clyde.)

e No offshore renewable developments within the MPA area.

e Management of non-native invasive species within the area.

e Management of marine and terrestrially sourced litter.

e A programme of education and interpretation.

e On-going scientific research and monitoring (See below for details).

Table 3 below outlines existing and predicted pressures within the MPA and mitigation measures.
Positive outcomes and negative impacts are detailed. The proposed MPA will allow for the effective

management of these pressures.

Table 3. Pressures within proposed MPA, impacts and proposed management measures.

Pressure Location Pressure/Negative Positive Mitigation Key
impact outcomes stakeholders
Scallop dredging MPA waters Scallop dredger damage | 2 jobs per boat Prohibit scallop COAST
excluding Lamlash to benthic habitats due Export income dredging within MPA | CFA
NTZ to ploughing action of SIFT
gear SCAD
Marine
Scotland
SNH
Nephrops trawling MPA waters Extensive bottom 2/3 jobs per boat Prohibit nephrops COAST
excluding Lamlash trawling gear damage to | (crews difficult to trawling within CFA
Bay NTZ benthic habitats and recruit) proposed MPA SIFT
species due to abrasion. | Processing jobs SCAD
Plastic particles Food source Marine
contaminate seabed Income Scotland
and marine organisms generation SNH
including nephrops
Creeling Coastal waters Harvesting of lobsters, Low impact on Promote best Local creelers
around Arran and prawns and crabs. seabed benthos practice in creel Ayrshire and
within proposed Lost or abandoned 1+ job per boat management Clyde Creelers
MPA creels pose threat to Good quality SCAD,
marine life. crustaceans COAST
Poorly marked buoys a supplied to local Marine
hazard to yachts restaurants and Scotland
export market SNH
MSC
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Pressure (Cont.) Location Pressure/Negative Positive Mitigation Key
impact outcomes stakeholders
Scallop hand-diving MPA waters Removal of scallops Low impact on Manage effort to COAST
excluding Lamlash Removes scallops from benthic habitat ensure sustainable CFA
NTZ some areas not and species harvesting SIFT
accessible to dredgers SCAD
Marine
Scotland
SNH
MSC
Sea Angling MPA waters Fish caught No impact on Promote best COAST
excluding Lamlash Loss of nylon line poses benthic habitat practice with angling SSACN
NTZ threat to some marine Sustainable associations
species leisure activity
Aquaculture St Molios, Disease vector (two 3 to 4 local jobs No expansion or The Crown
Fin Fish South Lamlash Bay | major infections within and processing increase in number Estate
Salmon Farm (other proposals two years) jobs on mainland of fish farms within SEPA
refused by NAC Impact on wild Food source proposed MPA or The Scottish
and on appeal or salmonids Export income Arran waters Salmon
pending) Organic enrichment of Improve Company
seabed leading to management and NAC
eutrophication control of existing Community
Aesthetic/industrial facility Council
facility in scenic bay COAST
Chemical contamination Marine
Noise pollution due to Scotland
feeder system SNH
Relies on unsustainable
harvest of sand eels and
other fish species
Aquaculture South Lamlash Bay | Susceptible to harmful 1job No expansion or The Crown
Shell Fish algal blooms (closed Processing jobs increase in number Estate
Mussel farm April to November on mainland of shell fish farms Owners of
2011) Food source within proposed mussel farm
Localised organic Export income MPA or Arran lease
enrichment of seabed waters. Community
Industrial litter/ and Improve Council
displaced buoys on management and COAST
shore control of existing Marine
Aesthetic/industrial facility Scotland
facility in scenic bay SNH
NAC
Accommodation/ Villages and Litter Provides access to | Work with residents NAC
tourism and housing beaches Building rubble marine and visitors to reduce | Visit Arran
Garden refuse environment impacts Visit Scotland
COAST
Litter and refuse Sea bed, water Can choke or trap None Promote best All marine

column, surface

marine organisms

practice in disposal

stakeholders

waters and Particles clog guts of Beach clean ups General public
coastline organisms Education and Local authority
Can poison marine life awareness and council
Detracts from aesthetic Biodegradable Arran access
value of the Clyde packaging
Impacts on tourism
Wildlife boat trips MPA waters Can disturb basking Sustainable and Promote best COAST
sharks, whales and educational practice and follow Whale and
dolphins leisure activity relevant codes Dolphin Trust
which increases MCS
awareness of Shark Trust
marine life
Scuba diving MPA waters Removal of organisms Encourages Promote best COAST
awareness of practice Seasearch
marine MCS
ecosystems Dive clubs and

Creates local jobs

associations

25




Pressure (Cont.)

Location

Pressure/Negative
impact

Positive
outcomes

Mitigation

Key
stakeholders

Yachting

Lamlash Bay and

Antifoulant chemicals

Sustainable and

Promote best

Arran Yacht

MPA waters Hull fouling can be educational practice with yacht Club
vectors for invasive leisure activity clubs and boat COAST
species which increases operators Green Blue
Sewage awareness of Clyde Cruising
Litter marine life and Club and other
Moorings and buoys can be yacht clubs
transformative for
disadvantaged
young people
Point source Clauchlands Point Organic enrichment Efficient disposal All plants are SEPA

pollution/
Waste water
treatment plants

Whiting Bay
Blackwaterfoot

Chemical contamination
Pathogens
Nanoparticles

of waste water
(Note: Lamlash
system appears to
be overloaded)

monitored by SEPA
and Scottish Water

Scottish Water
NAC

Diffuse pollution/
Farm runoff

South of Arran/
Rivers

Potential for organic
enrichment leading to
anoxic conditions in
rivers and raised
nutrient levels in coastal
waters.

Increase in
tolerant
opportunistic
invertebrates can
lead to increase in
bird populations

Monitored by SEPA
to ensure rivers
maintain at least
good status (WFD)
Within the MPA
coastal area only

Blackwater classed as

poor status due to
water abstraction

SEPA
Local farmers

Marine research NTZ /MPA waters Removal of organisms Increased Develop long term York University
scientific monitoring regime Heriot Watt
understanding of Ensure appropriate Glasgow
environmental licensing and best University
changes practice COAST
Improved SNH
management Marine

Scotland

Non-native invasive Whiting Bay Loss of native habitatto | Provides habitat Monitor on shores NAC

terrestrial species Lamlash Bay invasive species for bird life SNH

such as Japanese Coastal strips near Eradicate where Community

Knotweed and housing possible Council

Himalayan Balsam

Burns and rivers

Choking of water ways
Visual impact in tourist
area.

Work with local
volunteers, SNH and
Ayrshire Rivers Trust

Ayrshire Rivers
Trust

Non-native invasive
marine species such
as Wireweed

Wireweed found
in Whiting Bay
Lamlash Bay
Kildonan

Caprella mutica
found in Lamlash
Bay No sites
identified but
species such as
Codium fragilis
Styela clava
probable

Loss of native habitat to
invasive species

Wireweed can
increase habitat
for juvenile fish
(whiting bay)

Monitor on shores
Eradicate locally
where possible

Survey and monitor
with SNH

Regulate ballast
discharge

Check artificial
substrates for
Didemnum
vexillum

SNH
Community
Council
NAC

COAST

FCF

Potential conflicts of interest

The following have been identified as areas of potential conflict of interest and to therefore require
stakeholder management.

e Bottom trawling and dredging fishing versus an ecosystems-based approach to sustainable
marine management.
e Active restoration of inshore habitats versus mobile fishing practices.

e Unsustainable fishing practices versus sustainable sea angling.

e Hand diving for scallops versus dredging.
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e Mobile versus static fishermen gear conflict.
e Salmon farming versus wild salmon fisheries.
e Possible offshore wind farm developments within MPA versus tourism value.

15 Community support and involvement of stakeholders

COAST enjoys wide support on Arran and in the wider Clyde area and has actively presented and
discussed its proposal for this new MPA with residents and visitors to the island. COAST announced
its intention to propose an MPA at its Annual General Meeting in Brodick in April 2011, where
attendees gave the proposal their enthusiastic support. In August 2011, COAST held a series of drop
in sessions at villages around the south of Arran to solicit opinions on the proposed MPA. The
locations visited were Lamlash, Whiting Bay, Kildonan, Kilmory and Blackwaterfoot. We received no
negative comments and many expressions of support. In addition to this we have published articles
on the proposed MPA and current NTZ in our newsletter, in the Voice for Arran e-newsletter, and in
The Arran Banner print newspaper. During the summer of 2011 we facilitated a research MSc study
on attitudes to and awareness of the current No Take Zone, which showed a high level of support for
the NTZ and for marine conservation areas in Scottish and UK waters. Residents, local businesses
and visitors were surveyed, and of the 828 respondents surveyed 78% indicated they would visit a
marine interpretation centre (which would be linked to the NTZ and proposed MPA marine
environment), if such a facility were made available (Bowers, 2011).

COAST is also engaged or has recently been in active contact, with a wide range of national and
regional stakeholders. These are listed below.

e Arran Natural History Society

e British Geological Survey

e  British Trust for Ornithology (Dr Bernard Zonfrillo and Dr James Cassels, County Bird
Recorders)

e Marine Conservation Society

e Marine Scotland

e North Ayrshire Council

e RSPB

e Scottish Creelers and Divers

e Scottish Environment Protection Agency

e Scottish LINK

e Scottish Natural Heritage

e Scottish Wildlife Trust

e Sustainable Inshore Fisheries Trust

o The Scottish Sea Angling Conservation Network

e Visit Arran

In particular, COAST has been in regular contact with SNH who have assisted us in the production of
area and marine natural features maps. We are currently discussing projects with SNH to survey
crustaceans within the NTZ and to carry out a trial eradication of wireweed within part of the
proposed MPA. All of the above organisations are expected to be broadly positive towards this
proposal and will be sent this document for consideration and comment.
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Stakeholders who may raise objections to the MPA proposal

The organisations representing the mobile fishing sector or those which are supportive of this sector
are not expected to support this proposal, given their stance to date.

The Clyde Fishermen’s Association withdrew their support for an MPA covering the area of Lamlash
Bay not already included in the NTZ and they have not taken the opportunity to actively participate
in the Lamlash Bay Implementation Group which oversees the management of the NTZ.

Firth of Clyde Forum and Clyde Inshore Fisheries Group
COAST requested a place on the core group of both of these organisations.

The constitution of the Inshore Fisheries Groups prevented coastal community organisations and
other stakeholders, such as sea anglers, from taking a place within the core group. As we did not
believe this fairly represented legitimate stakeholders COAST declined a place on the subsidiary
advisory group.

COAST’s application to join the Firth of Clyde Forum core group (which would have helped facilitate
a full discussion of this proposal) was rejected in February 2012 on the grounds that we are a single
interest group without regulatory authority. However, the proposed MPA will have implications for
all Clyde stakeholders. COAST’s single issue or vision is for sustainably managed and productive
waters around Arran and the Firth of Clyde. We will continue where possible to seek to interact with
the Forum as a means of gaining feedback on the MPA proposal.

COAST will engage with all stakeholders in the MPA selection process and welcomes comments and
suggestions from everyone.

16 Monitoring and evaluation

COAST has monitoring and evaluation expertise which it has gained as a member of the Lamlash Bay
Implementation Group (LBIG) managing the No Take Zone in Lamlash Bay. As part of this group
COAST works closely with Marine Scotland, (Science and Compliance), with SNH and with the Firth of
Clyde Forum, the chair of which also chairs the LBIG. As well as performing baseline studies,
monitoring, evaluation and striving to ensure compliance, this work has included production of NTZ
and marine interpretation material which is designed to engage and inform the public.

In addition to government agencies and local stakeholders, COAST works closely with academic
institutions as part of its monitoring and evaluation research programme. Our Scottish associates
include Glasgow and Heriot Watt Universities and we also have a strong and long-standing
relationship with the University of York. In 2010 COAST hosted visiting postgraduate research work
for one MSc student and in 2011 for three MScs and one PhD, and all work performed was focused
on impacts of the NTZ on Arran’s marine life and wider community (Howarth et al. , 2011, Bowers
2011). In 2012 we expect to host four MSc research students and the York University PhD student
will complete year two of his PhD. Other research in 2012 will include further Seasearch surveys
around the south and east of Arran within the proposed MPA in continued collaboration with the
Marine Conservation Society.
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Outcomes from COASTSs research collaborations will form the basis of the proposed MPA’s
monitoring and evaluation programme, outlined in table 4 below.

Table 4. Monitoring and research organisations working in association with COAST

Research Government agencies Academic institutions (to be confirmed) Conservation NGOs
Baseline studies SNH MS MCS/SEASEARCH
Benthic, sessile and SNH MS York /Heriot Watt Universities

semi-sessile organisms /

habitats

Shell fish and SNH MS York University

crustaceans

Pelagic and demersal SNH MS Glasgow, Strathclyde and York Universities

fisheries

Intertidal Glasgow University COAST
Socio/economic SAMS/ Glasgow /York Universities COAST/ MCS

Marine Scotland Compliance will be responsible for monitoring compliance with the regulations
relating to the MPA. It is envisioned that a stakeholder group similar to the LBIG will oversee the

management of the area.
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Appendix A: MPA search features

Priority marine features and MPA search features

Priority marine features and MPA search features are listed in table 1 below with notes on their

presence within the proposed MPA.

Table 1. Priority Marine Features within the Proposed Arran MPA

Priority Marine Component biotope/ species Location within MPA Noted in 19™ Century
Feature (biotope/ common name) proposed MPA search | historical records for
(PMF, SNH) feature | Lamlash Bay (Cowley,
2012)
Habitats
Blue mussel Mytilus edulis beds on littoral Mytilus edulis beds Yes Yes
beds sediments on littoral sediments
Mytilus edulis and Fabricia sabella | Found at all
in littoral mixed sediment locations around
Mytilus edulis beds on sublittoral Arran where there is
sediment a freshwater
Mytilus edulis beds on reduced influence. Girbow
salinity infralittoral rock
Burrowed mud Seapens and burrowing Nephrops Yes Yes
megafauna in circa-littoral fine Lamlash Bay
mud SS, Wood
Burrowing megafauna and
Maxmuelleria lankesteri in circa-
littoral mud
Tall seapen
Fireworks anemone
Mud burrowing amphipod
Cold water reefs Lophelia reefs Yes
Flame shell beds/ | Limaria hians beds in tide-swept Yes, abundant
Horse Mussel sublittoral muddy mixed sediment
beds Modiolus modiolus beds with
hydroids and red seaweeds on
tide-swept circa-littoral mixed
substrata
beds on open coast circa-littoral
mixed sediment Cordon to north Yes
beds with fine hydroids and large Whiting Bay. Wood,
solitary ascidians on very Girbow
sheltered circa-littoral mixed
substrata
beds with Chlamys varia,
sponges, hydroids and bryozoans
on slightly tide-swept very
sheltered circalittoral mixed
substrata
Inshore deep Brissopsis lyrifera and Amphiura Lamlash bay, Yes Yes
mud with chiajei in circalittoral mud common. Wood
burrowing heart
urchins
Intertidal Littoral mud
mudflats
Kelp and Kelp and seaweed communities South Holy isle Yes
seaweed on sub-littoral sediment Kildonan to
communities on Drumadoon
sublittoral
sediment
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Priority Marine Component biotope/ species Location within MPA Noted in 19™ Century
Feature (Cont.) (biotope/ common name) proposed MPA search | historical records for
(PMF, SNH) feature | Lamlash Bay (Cowley,
2012)
Low or variable Faunal communities on variable or | Clauchlands SSSI Yes
salinity habitats reduced salinity infralittoral rock
Kelp in variable or reduced salinity
Submerged fucoids, green or red
seaweeds (low salinity infralittoral
rock)
Sublittoral mud in low or reduced
salinity (lagoons)
Bird’s nest stonewort
Baltic stonewort
Foxtail stonewort
Small brackish water snail
Maerl beds Maerl beds Lamlash Bay North Yes Yes
of Holy Isle, Pladda.
SS, SNH
Maerl or coarse Neopentadactyla mixta in Dhunan Yes Yes
shell gravel with circalittoral shell gravel or coarse North West Holy Isle
burrowing sea sand South Holy Isle
cucumbers Kildonan mearl bed.
Jamieson's Knoll
(rarer sp
Psolusphantapus).
back of holy isle two
burns. SS, Wood
Native oysters Ostrea edulis beds on shallow Individuals Cordon Yes Yes
sublittoral muddy mixed sediment | to Kings Cross and
Native oysters at Kildonan. Wood,
Girbow
Northern sea fan | Caryophyllia smithii and Swiftia
and sponge pallida on circalittoral rock
communities Mixed turf of hydroids and large
ascidians with Swiftia pallida and
Caryophyllia smithii on weakly
tide-swept circalittoral rock
Deep sponge communities
(circalittoral)
Northern sea fan Deep sponge, Yes
Pladda reef , NTZ
Seagrass beds Zostera noltii beds in littoral Zostera noltii Yes Yes
muddy sand Kildonan to Cleats
Zostera marina/angustifolia beds shore
on lower shore or infralittoral clean | Zostera marina 4km | Yes
or muddy sand stretch
Ruppia maritima in reduced Whiting bay,
salinity infralittoral muddy sand Lamlash Bay North
Channel Axelsson
Sea loch egg Ascophyllum nodosum ecad Yes
wrack beds mackaii beds on extremely
sheltered mid eulittoral mixed
substrata
Serpulid Serpula vermicularis reefs on very | Individuals but no
aggregations sheltered circalittoral muddy reefs. SS, Wood
sand2
Shallow tide- Moerella spp. with venerid Yes
swept coarse bivalves in infralittoral gravelly Pladda & Kildonan,
sands with sand North Lamlash
burrowing entrance SNH
bivalves
Tellina (Moerella)
donacina Linnaeus,
1758, widespread
Submarine Submarine structures made by

structures made
by leaking gases

leaking gases
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Tide-swept algal Fucoids in tide-swept conditions South Holy Isle Yes Yes
communities Halidrys siliquosa and mixed kelps
on tide-swept infralittoral rock with
coarse sediment
Kelp and seaweed communities in | North NTZ
tide swept sheltered conditions
Laminaria hyperborea on tide- Dippen head to
swept, infralittoral mixed substrata | Bennan Head
Species
Limited or low Taxon group Location MPA Noted in 19™ Century
mobility species search | historical records for
feature | Lamlash Bay (Cowley,
2012)
Burrowing sea Sea anemones, sea fans and
anemone seapens
Pink seafingers Sea anemones, sea fans and
seapens
White cluster Sea anemones, sea fans and
anemone seapens
Northern feather Starfish and feather stars Leptometra celtica
star SNH (Axelsson),
2010 Lamlash p 129
Fan mussel Snails, clams, mussels and NE holy isle Yes Yes
oysters Grid ref
NS060312
Heart cockle Snails, clams, mussels and Yes Yes
oysters
Ocean quahog Snails, clams, mussels and Yes Yes Yes
oysters Lamlash Bay,
Cowley
Mobile Species
European spiny Lobsters and sand hoppers Yes
lobster
Eel (marine part Bony fish (catadromous) Common in south No Yes
of life cycle) Arran burns,(priority
across Europe).
Girbow.
Atlantic Bony fish (anadromous) Off Machrie River Yes
salmon(marine
part of life cycle)
European river Bony fish (anadromous)
lamprey (marine
part of life cycle)
Sea Bony fish (anadromous)
lamprey(marine
part of life cycle)
Sea trout(marine | Bony fish (anadromous) Found in rivers Yes
part of life cycle) within the MPA
Anglerfish Bony fish Rare, in Lamlash Yes
(juveniles) Bay
Atlantic Bony fish Bennan Head, No Yes
herring(juveniles Brown Head (south
and spawning of Blackwaterfoot)
adults) Caught by anglers
Lamlash Bay 2010
Atlantic mackerel | Bony fish Common, Girbow, No Yes
Wood
Cod Bony fish Mainly juveniles, No Yes
near Pladda,
Girbow, Wood
Ling Bony fish Lamlash and south Yes Yes
of Pladda, Girbow,
Wood
Norway pout Bony fish South of Pladda, No
Girbow
Saithe (juveniles) | Bony fish Common, Girbow, No Yes

Wood
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Limited or low Taxon group Location MPA Noted in 19™ Century
mobility species search | historical records for
(Cont.) feature | Lamlash Bay (Cowley,
2012)
Sand eels Bony fish Common Yes Yes
Riorome reef, south
Pladda, Whiting Bay
zostera.
SS, Wood.
Sand goby Bony fish Common Lamlash
Bay
SNH 2010.
Whiting Bony fish Abundant, Whiting Yes
(juveniles) Bay, Lamlash,
Wood, York
Basking shark Sharks, skates and rays Occasional around Yes Yes
Arran
Common skate Sharks, skates and rays Not seen in past 20 Yes
years
Spiny dogfish Sharks, skates and rays Rare Yes
Bottlenose Whales, dolphins and porpoises Occasional Lamlash
dolphin Bay, Arran waters.
Harbour Whales, dolphins and porpoises Common around Yes
porpoise Arran, typically over
1 mile offshore
Killer whale Whales, dolphins and porpoises Occasional sightings Yes
in the past
Minke whale Whales, dolphins and porpoises Occasional sightings | Yes
around Arran
Risso's dolphin Whales, dolphins and porpoises Not seen
Short-beaked Whales, dolphins and porpoises Not seen
common dolphin
White-beaked Whales, dolphins and porpoises Not seen
dolphin
Black guillemot Birds Present, Holy Isle Yes Yes
and Pladda
Harbour/common | Seals Lamlash and No Yes
seal Kildonan
Grey seal Seals Kildonan, Hamilton No
Rock
Otter Otter Common around No Yes

Arran
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Appendix B: Geology

The geology of the south coast of Arran and inshore seabed
John Campbell, 2012

The diverse geology of Arran arises as the island is traversed by the highland boundary fault where
movements of the earth’s crust have brought together contrasting geological provinces and possibly
promoted the volcanic action that is so evident north and south of the fault. The coastal geology of
the south of the island reflects the entire structure inland. The predominant sedimentary deposits
are of Permian and Triassic age, laid down some 250 million years ago when this part of the earth’s
crust would have been located at around 20 — 30 degrees latitude, much nearer the equator than
today. Many of the world’s deserts are found at this latitude today. These new red sandstone,
conglomerate, and occasional shale deposits are of both windblown and of river and lake sediment
origin. They are generally of a friable nature, permeable and prone to weathering and erosion.

Some 200 million years ago the Atlantic Ocean started to open up with major crustal zones or plates
pulling away creating the volcanically active mid Atlantic ridge we know today. These movements
led to weaknesses and tensional stresses and prompted widespread and diverse volcanic activity,
mostly intrusive. This explains why 50% of the exposed surface rocks on Arran are of volcanic origin.
The tertiary period on Arran was some 50-60 million years ago and is characterised in the southern
part of the island by sheets and sills now exposed after millennia of erosion consisting in the main of
micro crystalline rock such as dolerite. These near horizontal formations comprising a very hard rock
resistant to erosion govern the topography of the area and the coastline we see today. Other
manifestations of that same intrusive volcanic activity are the dykes or vertical intrusions into
weaknesses in the sedimentary rock structure, apparent today on the shoreline and underwater as
prominent reefs. So many of these formations occur in close proximity that they are often referred
to as dyke swarms, illustrated most obviously in any visit to the shore at Kildonan. Around 250 such
dykes can be counted between Dippen Head and Bennan Head, a distance of about 7km.

The landforms or geomorphology visible or evident from surveys of the sea bed are all a
consequence of a highly eroded and weathered landscape with climate change over millennia
leading to the most influential factor of all, glaciation. Much of the land based rocks of earlier
geological periods known to have been present at one time have been entirely lost and it is thought
some 2000m of deposits might have been eroded. Much of this eroded material forms what is now
the alluvial cover or drift deposits across the southern half of Arran and the coastal sediment
deposits of sand and mud and coarser pebble beds. The underwater landscape is shaped by the
prominence of hard rock reefs and dykes and the influence of tidal and storm patterns on the
movement of water and its transport of sediments. A dynamic stability is reached, creating zones
capable of supporting a widely biodiverse range of flora and fauna. The southern coastline of Arran
exhibits all the physical features that promote this diversity of habitats.

Offshore, bordering most of the southern coast of Arran within the proposed MPA, there is a
continuation of the Permian / Triassic sandstones and mudstones, with these sedimentary deposits
subject to tertiary intrusions of volcanic material as is seen on the coast (See Appendix Fig. 1 and 2
below for details of seabed substrates). Weathering and erosion on and offshore is governed to a
major extent by the continuous breakdown of the soft sedimentary bedrock and prominent
exposure of intrusive dykes and sills constituting much harder rock. The intrusive volcanics consist in
the main of fine-grained lavas which at the time of the intrusion led to two properties of importance
in what is seen today. In the first place heat transfer from the injected rock in its molten or plastic
state resulted in a transformation of the surrounding sedimentary rock at the contact zone or
margins to yield a much harder fused sandstone. Secondly, as the intruded molten rock chilled, it
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was subject to small but significant shrinkage cracking, developing later into more obvious jointing of
the structure. The classic illustration of this phenomenon is the columnar basalt of the Island of
Staffa. Subsequent weathering on land, and wave and tidal action at sea over geological time
including changes in sea level, has created the sea bed characteristics which we see today at least for
some distance off the southern coast. Sills or near horizontal structures form underwater platforms
standing above the surrounding softer bedrock. Upstanding walls of fused sandstone border the
margins of dykes where the hard intrusive rock has been displaced around the jointing described
above to form rock channels. The displaced rock is transported and deposited in the vicinity as
boulders both large and small. Boulder fields, infilled by coarse sediment, are especially prominent
offshore around the major intrusive sill of the island of Pladda and the underwater extension of this
sill beyond. Apart from the immediate coastline itself, major boulder fields are in evidence off
Bennan Head and the so-called iron ledges further west.

It is this geodiverse environment offshore that is the major promoter of the biodiversity seen off the
south coast of Arran. Figures 1 and 2 below detail the near shore and off shore substrate types
found around Arran within the proposed MPA.
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[ crawel, G I Mud.m [ siightly gravelly muddy sand, (gimS [l Gravelly, muddy sand. gmS
Gravellysand, g5 ] Muddy sandy gravel, msG [ Slightly gravelly sand, (g)S Sandy gravel, sG 10 Gravel, sand and sit
[ Muddy gravel, mG [ Muddy sand, mS Sand, § [ sandymud, sM
oy of the Betish Survey © NERC. All fgnts reserved. IPR/147-31CY
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Appendix Figure 1.British Geological Survey map of seabed around the South of Arran. Reproduced by permission of the
British Geological Survey B NERC. All rights reserved. IPR/147-31CY
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Legend
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Appendix Figure 2. British Geological Survey map of the inshore seabed around the South of Arran. Reproduced by

permission of the British Geological Survey B NERC. All rights reserved. IPR/147-31CY
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Appendix C: Photographs

Selected habitats and species within the proposed South Arran MPA

Seagrass bed Zostera noltii Kildonan Seagrass bed Zostera marina Whiting Bay

Horse mussels Modiolus modiolus and plumose anemones Metridium
senile

Brittle stars, Ophiocomina nigra
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Maerl and gravel s

Slender seapens on mud substrate

Kelp forests near Kilmory

S

3 A fE 4 ¢ 3 A . - .
Regenerating sponges in Lamlash Bay NTZ, shredded carrot Rocky reef, south of Arran

sponge Esperiopsis fucorum in foreground.

All photographs were taken within the proposed MPA and are copyright protected. Please contact
COAST for permission to use.
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